THE RAFFLES BULLETIN OF ZOOLOGY
© National University of Singapore

1999 Supplement No. 6: 197-244

THE FRESHWATER AND TERRESTRIAL DECAPOD
CRUSTACEA OF PULAU TIOMAN, PENINSULAR MALAYSIA
Darren C. J. Yeo, Yixiong Cai and Peter K. L. Ng
Department of Biological Sciences, National University of Singapore, 10 Kent Ridge Crescent,
Singapore 119260, Republic of Singapore

ABSTRACT. - The freshwater and terrestrial decapod fauna of Pulau Tioman, an island
off the east coast of Peninsular Malaysia, is documented and discussed. A total of 12
crab (in four families: Gecarcinidae, Grapsidae, Parathelphusidae and Potamidae) and
13 prawn species (in two families: Atyidae and Palaemonidae) are covered. Two species
of crabs, Cardisoma carnifex (Gecarcinidae), Pseudosesarma bocourti (Grapsidae),
and seven species of prawns, Caridina celebensis, C. aff. brachydactyla (Atyidae),
Macrobrachium idae, M. scabriculum, M. dolichodactylus and M. meridionalis
(Palaemonidae), constitute new records for Pulau Tioman. Caridina celebensis, C
aff. brachydactyla, Macrobrachium scabriculum, M. dolichodactylus and M.
meridionalis are also new records for Peninsular Malaysia.
KEY WORDS. - Freshwater, terrestrial, Crustacea, Decapoda, Grapsidae, Gecarcinidae,
Parathelphusidae, Potamidae, Atyidae, Palaemonidae.

INTRODUCTION
Pulau Tioman is a rugged, pear-shaped island located about 45 km east of the state of Pahang
in Peninsular Malaysia. It is the third largest island in Peninsular Malaysia with a length of
approximately 19 km and a maximum width of approximately 11 km. The northern third
of the island is narrow and dry, mostly lacking in permanent freshwaters while the central
and southern thirds make up the main bulk of the island with several sizable permanent
drainages (Fig. 1).
Previously, nine species of freshwater or terrestrial crabs, viz. Grapsidae: Geosesarma
tiomanicum Ng, 1986, Neosarmatium indicum (A. Milne Edwards, 1868) [as N. punctatum],
Tiomanium indicum (H. Milne Edwards, 1837), Varuna yui Hwang & Takeda, 1986 [as V.
litterata]; Parathelphusidae: Parathelphusa nagasakti Ng, 1988; and Potamidae: Johora
counsilmani (Ng, 1985), J. grallator Ng, 1988, J. punicea (Ng, 1985), and J. tiomanensis
(Ng & Tan, 1984), have been reported from the island (Rathbun, 1913; Tweedie, 1940, Ng,
1985, 1986, 1987, 1988; Ng & Chong, 1986; Ng & Lim, 1989; Ng & Tan, 1984). Seven
freshwater prawn species have been reported, viz. Atyidae: Atyopsis moluccensis (De Haan,
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Fig. 1. Map showing major drainages on Pulau Tioman. (After Ng, 1985).
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1849), Caridina typus H. Milne Edwards, 1837; and Palaemonidae: Macrobrachium equidens
(Dana, 1852), M. /ar(Fabricius, 1798), M. latidactylus (Thallwitz, 1891), M. pilimanus (De
Man, 1879), and Palaemon debilis Dana, 1852 (Johnson, 1968; Ng, 1985; Ng & Chong,
1986). Although the freshwater decapod crustaceans of Pulau Tioman have been relatively
well studied in recent years, collections were limited to only a few drainages and hardly any
collections have been made in the highlands.
Extensive collections between 1995 and 1998, especially in drainages around the island, as
well as from Gunung Kajang, the tallest mountain on the island (ca. 1000 m above sea level)
have obtained more specimens and species. A total of 12 species of crabs from four families
(Gecarcinidae, Grapsidae, Parathelphusidae and Potamidae) and 13 species of prawns from
two families (Atyidae and Palaemonidae) were obtained. Of these, one crab species,
Geosesarma albomita, is new (Yeo & Ng, 1999); while eight species, Cardisoma carnifex
(Herbst, 1796), Pseudosesarma bocourti (A. Milne Edwards, 1869), Caridina celebensis De
Man, 1892, C. aff. brachydactyla De Man, 1908, Macrobrachium idae (Heller, 1882), M.
scabriculum (Heller, 1862), M. dolichodactylus (Hilgendorf, 1879), M. meridionalis Liang
& Yan, 1983, are reported from the island for the first time. Caridina celebensis, C. aff.
brachydactyla, Macrobrachium scabriculum, M. dolichodactylus and M. meridionalis are
also new records for Peninsular Malaysia. This brings the total number of freshwater and
terrestrial decapod crustaceans reported from Pulau Tioman to 25 species (12 brachyurans
and 13 carideans).
The present paper reviews the freshwater and terrestrial decapod crustaceans from the island.
The following abbreviations are used: Gl for male first pleopod; G2 for male second pleopod;
cl for carapace length and tl for total length in prawns. The carapace length is measured
from the postorbital margin to the posterior margin of the carapace; and the total length from
the tip of the rostrum to the posterior margin of the telson. Measurements for the crabs are
of carapace width and length respectively. Terminology used essentially follows Ng (1988)
for crabs and Chace & Bruce (1993) for prawns. All measurements are in millimetres.
Specimens are deposited in the Nationaal Natuurhistorisch Museum (formerly Rijksmuseum
van Natuurlijke Histoire, RMNH), Leiden, The Netherlands; Natural History Museum (NHM),
London, U.K.; Naturhistorisches Museum (NHMW), Wien, Austria; Shanghai Fisheries
University (SFU), Shanghai, China; and Zoological Reference Collection (ZRC) of the Raffles
Museum, Department of Biological Sciences, National University of Singapore. Malay words
used in the text are 'Pulau' (island), 'Sungai' (river or stream), 'Gunung' (mountain) and
'Kampung' (village). For the sake of brevity, only diagnoses are given for the new records
for Peninsular Malaysia.

NOTES ON THE FRESHWATERS OF PULAU TIOMAN
The freshwater drainages on Pulau Tioman are generally small and only permanent at lower
altitudes of less than about 600 m; above this height, surface streams become ephemeral and
running water is usually subterranean (Bullock & Medway, 1966). The streams are typically
fast-flowing, over boulders and rocky substratum, creating many cascades, pools and riffles;
generally slowing down and meandering over sandy substratum in the flat coastal areas and
occasionally transforming directly from a steep, rocky stream into a wide, open mangal
river. The drainages on the eastern half of the island flow over volcanic rocks while those
on the western half flow over plutonic, granitoid rocks (Lee et al., 1977). In some areas,
shallow sand bars at river mouths have partially or totally obstructed the outflow into the
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sea, resulting in the formation of small coastal freshwater swamps (Bullock & Medway,
1966). The pH of the freshwaters ranges between 6.6 and 8.0 (present study).

TAXONOMY
FAMILY GECARCINIDAE DANA, 1851
Cardisoma carnifex

(Herbst, 1796)

Cancer carnifex Herbst, 1796: 163, pi. 41, Fig. 1.
Gecarcinus carnifex - Desmarest, 1825: 113.
Cardisoma carnifex - Latreille, 1825: 685; Tiirkay, 1974: 224, pis. 1-11.
(See Tiirkay, 1974, for rest of synonymy).
Material examined. - 1 male (103.3 by 81.2 mm) (ZRC 1995.891), Tekek Bay, coll. P. K. L. Ng,
Sep.1995. - 1 female (86.1 by 73.6 mm) (ZRC 1996.1716), Tekek Bay, Nipah vegetation, coll. P. K.
L. Ngetal., 29 Jun.1996.
Remarks. - Cardisoma carnifex is widely distributed throughout the Indo-Pacific region
(Tiirkay, 1974), although it is being reported from Pulau Tioman for the first time here. It
has, however, been collected from Pulau Redang, Pulau Pemanggil and Pulau Seri Buat,
three islands also off the east coast of Peninsular Malaysia (unpublished data). It is easily
distinguished from congeners by having an asymmetrical terminal segment of the G l ,
produced as a small but distinct distomedial spine (versus symmetrical terminal G l segment,
without any distal spine).
Despite being terrestrial, C. carnifex, like other members of the Gecarcinidae, must return
to the sea to release its eggs which will hatch into planktonic larvae (Johnson, 1965). This
species occurs in large colonies in or at the periphery of mangrove stands (Johnson, 1965).
The present specimens were collected from a highly disturbed mangal area with some remnant
Nipah vegetation. The population there appears to be locally common but it is unlikely that
they will survive for long as the mangrove is progressively being levelled and filled for
development.

FAMILY GRAPSIDAE MACLEAY, 1838
Geosesarma

albomita Yeo & Ng, 1999

Geosesarma albomita Yeo & Ng, 1999: 189, Figs. 1, 2.
Material examined. - see Yeo & Ng (1999).
Remarks. - This species has been described in detail, with comparisons being made against
several congeners (see Yeo & Ng, 1999) (in this volume).
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Ng, 1986

Sesarma (Sesarma) ocypoda - Tweedie, 1936: 51 (part).
Sesarma (Geosesarma) ocypodum - Serene, 1968: 107 (part).
Sesarma ocypodum - Serene & Soh, 1970: 403 (part), 407 (part).
Geosesarma tiomanica Ng, 1986: 39, Fig. 7; Ng & Chong, 1986: 28.
Geosesarma tiomanicum - Ng, 1988: 136, Fig. 61; Ng & Lim, 1989: 31.
(not Sesarma ocypoda Nobili. 1900).
Material examined. - see Yeo & Ng (1999).
Remarks. - No further specimens of Geosesarma tiomanicum have been obtained since the
type specimens were collected from Gunung Rokam by N. Smedly in May, 1929. A small
male (ZRC 1990.9165) collected by J. A. Bullock from Gunung Kajang in 1962, was assigned
to the present species by Ng & Lim (1989). It has, however, been found to be G. albomita,
new species instead, which is closely related to G. tiomanicum but nevertheless can be readily
differentiated by characters in the G l , carapace and ambulatory legs (see Yeo & Ng, 1999)
(in this volume). The occurrence of these two highland species on separate mountains (G.
tiomanicum on Gunung Rokam and G. albomita on Gunung Kajang [southwest of Gunung
Rokam]) seems to suggest that they are physically separated by a habitat of lower altitude,
i.e. saddle or valley.
Diagnoses as well as discussions on the affinities of this species can be found in Ng (1986,
1988), and Ng & Lim (1989). The Gl structure has been well described and figured by Ng
(1986, 1988). The carapace and ambulatory legs, which have not been figured previously,
have been illustrated by Yeo & Ng (1999: figs. 3A-C). To further elaborate on previous
diagnoses, the following should be noted: i) the "squarish" carapace is actually slightly broader
then long and ii) the presence of an acute subdistal tooth on the upper margin of the meri
of the ambulatory legs.
The gender of Geosesarma is neuter and therefore, we follow Ng (1988) and Ng & Lim
(1989) in referring to it as G. tiomanicum instead of G. tiomanica as originally named by
Ng (1986).

Neosarmatium

indicum (A. Milne Edwards, 1868)

Melagrapsus indicus A. Milne Edwards, 1868: 174, PI. 26, Figs. 1-5.
? Sesarma indica - Heller, 1865: 64 (part) (not Sesarma indica H. Milne Edwards, 1837).
Metagrapsus punctatus - De Man, 1880: 31.
Sarmatium indicum - Kingsley, 1880: 350; De Man, 1887: 660, 1892: 350; Tesch. 1917: 220.
Sarmatium punctatum - Tesch, 1917: 221, 1918: 115; ? Urita, 1926: 20; ? Sakai, 1934: 325.
Sesarma (Sarmatium) punctata - Tweedie, 1940: 109, 1950b: 353.
Sesarma punctata - Tweedie. 1950a: 94.
Neosarmatium punctata - Ng. 1988: 118.
Neosarmatium punctatum - Soh, 1978: 10, PI. 3b; Ng & Chong, 1986: 26, 1 Fig.
Neosarmatium indicum - Davie, 1994: 43
(not Sesarma punctata A. Milne Edwards. 1873).
Material examined. - 1 male, 1 female (male 21.6 by 17.0 mm) (ZRC 1996.1721), Sungai Paya.
Kampung Paya, coll. P. K. L. Ng et al.. 25-27 Jun.1996. - 3 females (largest 21.0 by 16.5 mm) (ZRC
1996.1722), Sungai Mentawak mangroves/estuarine area, coll. P. K. L. Ng et al., 27 Jun.1996. - 2
males, 2 females (largest 23.1 by 18.2 mm) (ZRC 1996.1723). Sungai Ayer Besar, stream along
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beginning of Tekek-Juara trail (Tekek side), coll. P. K. L. Ng et al., 29 Jun.1996. - 1 female (ZRC
1996.351), Tekek Bay (freshwater), coll. P. Ng, 22 Jun.1983".
Remarks. - Neosarmatium indicum was reported from Pulau Tioman as Sesarma (Sarmatiuin)
punctata (see Tweedie, 1940) and as N. punctatum (see Ng & Chong, 1986). Neosarmatium
indicum has often been mistaken for Neosarmatium punctatum (A. Milne Edwards, 1873).
but Davie (1994) noted two easily observable external differences between the two species:
i) presence of a protruding basal shelf on the fixed finger of the male chela and ii) absence
of a strong tubercular vertical ridge on the inner face of the chela palm. In addition, the
distribution of N. punctatum is restricted to New Caledonia (Davie, 1994) and Taiwan (Ng
et al., 1996), whereas the distribution of N. indicum is much wider, including Pulau Tioman
[Peninsular Malaysia]. The present specimens possess the above characters, agreeing well
with Davie's (1994) descriptions as well as with specimens in the ZRC which were collected
separately by Michael Tweedie as well as by the second author. Live specimens are dark
purplish-brown in colour with bright red chelae (Ng & Chong, 1986).
This species can be found in habitats ranging from estuaries to mangrove to almost pure
freshwaters beyond tidal influence. They burrow down more than one metre into soft, clayey
substrates, with the burrow openings located above the water level, and have been observed
some distance away from the nearest water, indicative of their terrestrial nature (Ng et al.,
1996). The inflated carapace is also indicative of terrestrial habits (Ng & Chong, 1986).

Pseudosesarma

bocourti (A. Milne Edwards, 1869)

Sesarma bocourti A. Milne Edwards. 1869: 28.
Sesarma (Sesarma) bocourti - Tesch. 1917: 135; Tweedie, 1940: 109.
Pseudosesarma bocourti - Serene & Soh, 1970: 400; Ng, 1995a: 200, Fig. 14.
(See Tesch, 1917, for rest of synonymy).
Material examined. - 1 male (16.2 by 14.1 mm) (ZRC 1998.850), Sungai Keliling, coll. P. K. L. Ng
et al.. 26 Jim.1997. - 1 male (18.5 by 16.3) (ZRC 1998.851), Sungai Paya, coll. P. K. L. Ng et al.,
25 Jun.1997. - (4 males, 3 females (largest male 18.6 by 16.9 mm) (ZRC 1996.1724), Sungai Ayer
Besar, stream along beginning of Tekek-Juara trail (Tekek side), coll. P. K. L. Ng et al., 29 Jun.1996.
- 10 males. 16 females (largest male 17.3 by 15.0 mm) (ZRC 1996.1725), Sungai Keliling, coll. P.
K. L. Ng et al., 27-28 Jun.1996. - 1 male (17.4 by 15.5 mm) (ZRC 1996.1726), Kampung Genting,
Sungai Genting, coll. P. K. L. Ng et al., 15 Sep. 1995.
Remarks. - This species is widely distributed throughout Southeast Asia (Tesch, 1917;
Tweedie, 1940). Ng (1995a). referring to differences in the male abdomen proportions and
chelae structure of some specimens, questioned the conspecificity of all the specimens
attributed to this species from Malaysia, Borneo and Sumatra. Until the type material is reexamined, such differences should be regarded as infraspecific variation. The present
specimens, however, agree rather well when compared with P. bocourti material in the ZRC
collected by Michael Tweedie from Johore [Peninsular Malaysia] and by the second author
from Pahang [Peninsular Malaysia] and Sarawak [Borneo] (see Ng, 1995a, for illustrations
of carapace and gonopods).
Tan & Ng (1994: 82), in an annotated checklist of mangrove crabs, categorized
Pseudosesarma bocourti a "obligate mangal species". Thus it is worth noting that the habitats
from which the present specimens were obtained, range from true mangal areas to what
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appear to be tidal freshwaters beyond the inland limits of the mangroves (Ng, 1995a; pers.
obs.).

Tiomanium indicum (H. Milne Edwards, 1837)
(Fig. 2)
Sesarma indices H. Milne Edwards, 1837: 74; Tweedie, 1950: 340 (not Neosarmatium indicum (A.
Milne Edwards, 1868)).
Sesarma tiomanense Rathbun, 1913: 355, pi. 31 figs. 1-3.
Sesarma (Sesarma) indicum - Tesch, 1917: 159; Serene, 1968: 105.
Sesarma (Sesarma) tiomanensis - Tesch, 1917: 207; Serene, 1968: 105; Tweedie, 1936: 51.
Tiomanium indicum - Serene & Soh, 1970: 398. 406, pi. 5 figs. C, D.
(see Tesch, 1917: 159 for rest of synonymy).
Material examined. - 1 male (43.7 by 33.9 mm) (ZRC 1998.852), sandy beach near coast behind
Mastura Chalet, Tekek Bay, coll. D. C. J. Yeo et al.. 24 Jun.1997.
Remarks. - Tiomanium indicum was originally described from Java and has been reported
from Indian Seas, Sumatra, Nias, Natunas, Labuan, Pulau Tioman, Singapore, Peninsular
Malaysia and New Guinea. Tweedie (1950: 340) synonymised Sesarma tiomanense Rathbun,
1913, under S. indica, commenting that the " ... characters adduced by Rathbun to distinguish
S. tiomenense from this species do not suggest that the single specimen described from Tioman
Island differs specifically from those described by De Man and Tesch". This action was
followed by Serene (1968). In the ZRC, we have specimens from various parts of Singapore,
Malaysia (Pulau Babi Besar, Johor and Labuan) and Natunas.
Serene & Soh (1970) transferred this species to its own monotypic genus on the basis of its
convex and high carapace as well as various antenna, orbital, chela and male abdomen
characters. The present specimen from Pulau Tioman agrees very well with what is known
about this species. Figures are provided here of its male abdomen and G l .
In their original publication, Serene & Soh (1970) used two different spellings for the genus
name. In the key to genera (p. 391), list of species (p. 406) and captions to the figures (p.
408), Serene & Soh (1970) spelt the genus name as "Tiomanium". In the actual diagnosis
and discussion of the genus (p. 398), however, they spelt the name as "Tiomanum" instead.
On the basis of the number of times the first spelling was used and the way he named most
of his new genera and subgenera, we believe that "Tiomanum" represents a typographical
mistake. Tiomanium should thus be regarded as the correct spelling for the name. In any
case, Sakai (1976: 659) and Davie (1994: 43) used the spelling Tiomanium when he referred
briefly to this species when discussing Neosarmatium indicum (A. Milne Edwards, 1868).
In life, Tiomanium tiomanense is greyish-white, and inhabits sandy-muddy areas behind
coastal mangroves. They dig relatively deep burrows and come out at night to forage.

Varuna yui Hwang & Takeda, 1986
Varuna yui Hwang & Takeda, 1986: 11, Figs. 1-2; Tan & Ng, 1994: 77.
Varuna litterata - Ng & Chong, 1986: 26, 1 Fig.; Ng, 1988: 116, Figs. 2C, 52 (not Cancer litteratus
Fabricius, 1798).
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Material examined. - 1 female (13.1 by 12.3 mm) (ZRC 1996.1727), Sungai Paya, Kampung Paya,
coll. P. K. L. Ng et al., 25-27 Jun.1996. - 1 male (9.3 by 8.6 mm) (ZRC 1996.1728), pool between
Keliling and Mentawak, coll. P. K. L. Ng et al., 27-28 Jun.1996. - 2 males, 4 females (largest male
19.2 by 18.1 mm) (ZRC 1996.1729), Sungai Keliling, coll. P. K. L. Ng et al., 27-28 Jun.1996. - 3
females (ZRC 1989.2806-2808), stream behind Idrus Inn, Pulau Tioman, Pahang, coll. P. Ng, 1 Jul. 1986.
- 1 female (1989.2183), on sargassum floating between Pulau Tulai and Tekek Bay, Pulau Tioman,
Pahang, coll. P. Ng, 26 Jun.1987.

Fig. 2. Tiomanium indicum (H. Milne Edwards, 1837). Male (43.7 by 33.9 mm)(ZRC 1998.852),
Tekek Bay. A, B: left Gl; C: left G2; D: abdomen; E: overall dorsal view. Scales: A-D = 1.0 mm.
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Remarks. - Varuna yui closely resembles V. litterata (Fabricius, 1798), in all the external
non-sexual characters. It can, however, be clearly distinguished by its curved Gl in which
the larger of two terminal lobes is further divided by a deep median cleft (versus straight
Gl in which there is no dividing cleft in the larger of two terminal lobes) (see Hwang &
Takeda, 1986). Ng & Chong (1986) reported V. litterata from Pulau Tioman, but specimens
collected from there as well as from other parts of the Sundaic region have been reexamined
by Peter Davie and the second author and found to be V. yui instead of V. litterata (unpublished
data; Tan & Ng, 1994). Similarly, the specimens and illustrations in Ng (1988) are in fact,
of V. yui and not V. litterata. The respective distributions of the two species seems to indicate
that V. yui prefers continental shelf waters while V. litterata prefers more oceanic areas (Tan
& Ng, 1994).
Varuna yui does not burrow but leads a relatively pelagic lifestyle. To this end, its flattened
ambulatory legs lined with dense setae appear well adapted for aiding in swimming (Ng &
Chong, 1986).

FAMILY PARATHELPHUSIDAE ALCOCK, 1910
Parathelphusa nagasakti Ng, 1988
(Fig. 3)
Parathelphusa nagasakti Ng, 1988: 100, Fig. 46; Ng & Lim, 1989: 29.
Material examined. - Holotype - male (29.5 by 23.0 mm) (ZRC 1989.3049), amongst forest leaf
litter, probably in vicinity of Gunung Kajang, Pulau Tioman, Pahang, ca. 2°50'42.0"N 104°09'1.4"E,
coll. J. A. Bullock, Apr. 1962. Paratypes - 3 males, 2 females (ZRC 1989.3050-3054), same data as
holotype.
Remarks. - Parathelphusa nagasakti has been described and discussed in detail by Ng (1988)
and Ng & Lim (1989). It is an unusual record for the island because several of its carapace
and G1 characters ally it more to Bornean species of Parathelphusa than to the geographically
closer Parathelphusa maculata De Man, 1879, which it superficially resembles (Ng, 1988;
Ng & Lim, 1989). Despite numerous collections of the decapod fauna on the island, this

Fig. 3. Parathelphusa nagasakti Ng, 1988. Holotype male (29.5 by 23.0 mm)(ZRC 1989.3049), Gunung
Kajang. A: ventral view of left Gl; B: ventral view of distal portion of left Gl; C: dorsal view of distal
portion of left Gl; D: left G2; E: left third maxilliped. (After Ng, 1988).
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species has not been found since the type specimens were collected by J. A. Bullock in 1962
in the vicinity of Gunung Kajang (see Ng & Lim, 1989). It is possible that the least wellsurveyed drainage during our recent trips there, the Sungai Mentawak drainage which
originates from the Gunung Kajang, may be the key to rediscovering this species.

FAMILY POT AMID AE ORTMANN, 1896
Johora counsilmani (Ng, 1985)
(Fig. 4)
Stoliczia (Johora) tiomanensis counsilmani Ng, 1985: 152, Figs. 3, 4; Ng & Lim. 1989: 28.
Johora tiomanensis counsilmani - Ng & Chong, 1986: 27, 1 Fig.; Ng, 1987: 37, 1988: 48, Figs. 7,
21.
Material examined. - Holotype - male (43.0 by 31.9 mm) (ZRC 1984.6798), Sungai Ayer Besar,
western Pulau Tioman, Pahang, West Malaysia, 2°52"39"N, 104° 1 1'48"E, ca. 300m as]., coll. P. K.
L. Ng. 20 Jun. 1984. Paratypes - 2 males, 2 females (largest female 28.1 by 23.7 mm) (ZRC 1984.67996802), same data as holotype. Others - 1 male, 1 female (male 24.4 by 19.1 mm) (ZRC 1996.1736),
Sungai Ayer Besar. stream along Tekek-Juara trail, coll. P. K. L. Ng et al.. 24-25 Jun. 1996. - 10
males. 8 females, 2 juveniles (largest male 25.0 by 20.5 mm) (ZRC 1996.1737), Sungai Keliling. coll.
P. K. L. Ng et al., 27-28 Jun.1996. - 7 males, 2 females, 1 juvenile (largest male 39.1 by .11.0 mm)
(ZRC 1996.1738), Sungai Ayer Besar waterfall, on Tekek-Juara trail, coll. P. K. L. Ng et al., 16
Sep. 1995. - 1 male (27.9 by 22.0 mm) (ZRC 1996.1739), Sungai Baharu, Tekek. along Tekek-Juara
trail, coll. P. K. L. Ng et al., 26 Jun.1996. - 1 female (ZRC 1985.1994), stream behind Tanjung Said,
along Merlin-Tekek road, western Pulau Tioman, Pahang, 2°52'57.0"N 104°10'8.0"E, coll. S. S. C.
Chong, 27 Jun.1985. - 1 male. 1 female (ZRC 1985.1995-1996), rocky stream along Tekek to Juara
path, central Pulau Tioman, Pahang,, 2°52' 16.0"N 104°12'0.0"E, coll. S. S. C. Chong, 26 Jun.1985.
- 1 male, 1 female (ZRC 1985.1997-1998), stream near Juara, eastern Pulau Tioman, Pahang,
2°5ri3.0"N I04°12"48.0"E, coll. S. S. C. Chong, 26 Jun.1985. - 3 males (ZRC 1989.2140-2142),
from rock seepage near stream, enroute to Juara Bay, eastern Pulau Tioman, Pahang,, 2°52'16.0"N
104°12"0.0"E. coll. S. S. C. Chong. 29 Jun.1986. - 2 males, 4 females, 3 juveniles (ZRC 1989.30404048), rocky area along path to Juara Bay, eastern Pulau Tioman, Pahang, 2°52'0.0"N 104° 12'35.0"E,
coll. S. S. C. Chong, 29 Jun. 1986. - 1 male, 1 female (ZRC 1989.2205-2206), waterfall along TekekJuara path, Pulau Tioman, Pahang, 2°52'39.0"N 104° 11'48.0"E, coll. S. S. C. Chong, 29 Jun. 1986.
- 1 female (ZRC 1989.2147). stream, trail to Juara, Pulau Tioman, coll. J. B. Sigurdsson, 25 Jun. 1985.
- 1 female (ZRC 1989.2795), waterfall along trail to Juara Bay. Pulau Tioman, coll. J. J. Counsilman,
25 Jun.1985. - 1 male, 1 female (ZRC 1989.3056-3057), waterfall along Tekek to Juara path, Pulau
Tioman, coll. S. S. C. Chong, 29 Jun. 1986.
Remarks. - Johora counsilmani was first described and discussed in detail by Ng (1985) as
a subspecies of Stoliczia (Johora) tiomanensis Ng & Tan, 1984, based on differences in the
Gl structure. There is no doubt that the two forms are very closely related, having almost
identical external characters (Ng, 1985, 1988). However, the good series of specimens of
both J. tiomanensis and J. counsilmani presently available, shows the diagnostic characters
in the Gl structure of the two species to be consistently distinct and reliable albeit with more
variation observed than previously known. Furthermore, no specimens with intermediate
Gl structure between the two taxa that would indicate possible infra-specific hybridization
have been found. Therefore, J. counsilmani and J. tiomanensis are here regarded as distinct,
good species.
The Gl of Johora counsilmani differs from that of J. tiomanensis in the following aspects:
i) the distal cleft on the outer margin of the subterminal segment is much broader and the
corners are more rounded or convex (versus narrower cleft with angular corners); ii) terminal
segment relatively shorter, less sharp distally and bent more obliquely (versus relatively
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